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Summary   Surveys to assess the current distribution and status of the Persea mite Oligonychus perseae
Tuttle, Baker and Abatiello (Acari: Tetranychidae) and its natural enemies were conducted in 85 avoca-
do orchards in north-west Morocco between October 2023 and October 2025. The mite was recorded 
on leaves in several orchards with low to high infestation while it did not occur on the fruits. A morpho-
logical identifi cation of O. perseae is provided, based on Moroccan specimens. Currently, O. perseae is 
not causing economic damage to avocado fruits in Morocco, but its establishment in new areas with-
in the country and the increase of its population on leaves may constitute a threat to fruit and yield in 
commercial avocado cultivation in the future.
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and Reckiella, Tuttle and Baker (Mushtaq et 
al., 2023). Oligonychus Berlese is one of the 
most economically important and largest 
subgenus, with 211 species (Mushtaq et al., 
2021, 2024). 

The Persea mite Oligonychus perseae
(Tuttle, Baker and Abatiello), is a known 
major pest of avocado, especially in Cen-
tral America (EFSA et al., 2022). It is polyph-
agous, feeding on approximately 20 diff er-
ent hosts in 17 botanical families (EFSA et 
al., 2022; Torres et al., 2024; EPPO, 2026). Na-
tive to Central America, it was fi rst described 
in 1975 on intercepted avocado plants from 
Mexico at a quarantine facility in Texas 
(USA). Oligonychus perseae is the main cause 
of economic damage in major avocado-
producing regions worldwide (Torres et al., 
2024). It is now widespread and has been re-
ported from North America (California, Flori-
da and Mexico), Hawaii, and Central America 
(Costa Rica) (EPPO, 2026). Within the Euro-
pean Plant Protection Organization (EPPO) 
region, O. perseae has been reported from 
France (Auger et al., 2023), Greece (Bitsakis 
et al., 2026), Israel (Maoz et al., 2011a), Italy 
(Zappala et al., 2015), Morocco (Smaili and 
Benyahia, 2018a), Portugal and Madeira Is-
land (Ferreira et al., 2006; Boieiro et al., 2013) 
and Spain (mainland and Canary Islands) 
(Torres et al., 2024). The Persea mite was in-
cluded in the EPPO alert list in 2003 and was 

Introduction

In the Mediterranean region, Morocco is a 
signifi cant producer and exporter of fresh 
fruits of avocado (Persea americana Mill.). In 
the last decade, hectares of avocado culti-
vation area in the country have signifi cantly 
increased due to rising consumer demand, 
mainly from European Union countries. De-
spite water scarcity in the country, avoca-
do production area expanded to approxi-
mately 11,770 ha with an annual production 
of 116,207 tonnes of fresh avocados in 2024 
(FAOSTAT, 2026).

Many sap-sucking pests attack this crop, 
including mite species. Tetranychidae spe-
cies, can cause direct feeding injuries by 
piercing and sucking out plant cell contents 
from leaf and fruit surfaces. Oligonychus is 
the largest genus in the family and based on 
the orientation of the male aedeagus; it con-
sists of two subgenera: Oligonychus Berlese 
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then removed in 2008 (EFSA et al., 2022).
In Morocco, until late in the 2010s, avo-

cado groves were relatively free from major 
insect pests. Since then, avocado produc-
tion has expanded into several new areas 
within the country and subsequently sever-
al new pests were recorded starting in 2018 
(Smaili and Benyahia, 2018 a,b; Boutaleb-
Joutei, 2019; Ait-Baddou et al., 2024; Smaili 
et al., 2024; Haddad et al., 2025 a,b). Oligony-
chus perseae was fi rst detected infesting av-
ocado leaves at Mnasra (Kenitra province) in 
October 2018 (Smaili and Benyahia, 2018a). 
Thereafter, no further studies or addition-
al details have been published, so very lit-
tle is known about its distribution within 
the country. This study aims to provide a de-
scription of the current distribution and sta-
tus of O. perseae on avocado in Morocco. It 
provides morphological diagnosis of the 
species based on Moroccan specimens.

Materials and Methods

The survey for O. perseae was conducted in 
western and northern region of Morocco, 
where most avocados are grown, between 
October 2023 and October 2025. In total, 
85 avocado orchards were surveyed across 
nine provinces (Fig. 1): Berkane and Oujda 
(north eastern, Morocco), El Jadida (western 
Morocco), Kenitra, Khemisset, Larache, Sale, 
Sidi Slimane and Rabat (north western Mo-
rocco). Monitoring was conducted two to 
three times in each orchard where ten trees 
were randomly selected, and 20 leaves and 
eight fruits were observed and examined 
from each tree. Avocado leaves were col-
lected in small plastic bags and then care-
fully transferred to the laboratory for further 
identifi cation of pest presence. In addition, 
the beating method (10 branches were beat-
en) was performed four times from each or-
chard (for each visit), using a white plastic 
bag connected to a plastic funnel (20 cm in 
diameter) to capture insects. 

Natural enemies observed were also 
collected for further identifi cation to spe-
cies level. Total mites on the second major 

vein from ten avocado leaves that were ran-
domly picked from ten trees from each or-
chard. The infestation levels (%) were esti-
mated using the same formula as that used 
in a previous study on avocado (Smaili et al., 
2024; Haddad et al., 2025b), based on the ra-
tio of insect-infested leaves (or fruits) to the 
total number of leaves (and fruits) exam-
ined, multiplied by 100. Infestation levels 
were categorized into four classes: absent 
or rare when very few or no avocado mites 
were found (0–<1%); low (1–<5%); moder-
ate (5–<10%); and high (10–100%). The aver-
age number of O. perseae on leaves was es-
timated using Machlitt’s method (Machlitt, 
1998). Samples of avocado leaves contain-
ing O. perseae were labeled and kept at 4°C 
for subsequent identifi cation.

Oligonychus perseae was identifi ed by 
Smaili and Benyahia (2018a). Identifi cation 
of O. perseae was conducted under a stereo-
microscope (Olympus SZX7, Japan) based 
on the, morphological characters by Torres 
et al. (2018), Mushtaq et al. (2021) and Auger 
et al. (2023). Information on the pattern of 
infested avocado leaves on which the mite 
has been found facilitated species identifi -
cation. Photographs of mite and leaves in-
fested with O. perseae were taken in the lab-
oratory using a digital camera attached to 
the same stereomicroscope.

Results and Discussion

Identifi cation of Oligonychus perseae 
(Tuttle, Baker and Abbatiello)

Macroscopically, O. perseae adult and 
immatures are light-yellowish. Adult female 
with oval-shaped body, slightly fl attened 
and elongated with two or three black spots 
to metasternum (Fig. 2).

Microscopic specimens of O. perseae (n= 
20) were identifi ed with accurate descrip-
tion by Mushtaq et al. (2024). Female with 9 
and 6 or 7 tactile setae on tibia I and II, re-
spectively (Fig. 2). Male ventrally bent part 
of aedeagus short, with pointed tip. Female 
with dorsal body setae slender, setae c1 and 
d1 about three-quarters as long as distance 
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between them, e1 reaching to bases of f1; 
striae forming inverted V-pattern between 
d1-f1 setae.

Biology
As other Tetranychidae species, O. 

perseae has fi ve developmental stages (egg, 
larva, protonymph, deutonymph and adult 
male and female) (Fig. 2). Feeding and re-
production activities occur in the character-
istic nests. Aponte and McMurtry (1997) re-

ported that the life cycle of the Persea mite 
ranges from 34.9 days (at 15°C) to 9.8 days 
(at 30°C). In this study, the average number 
of nests built by a female was 12.17 at 20°C 
and the greatest number of eggs per female 
per nest was 5.20 at 25°C. 

Occurrence, dispersal, damage, and eco-
nomic importance

Oligonychus perseae was recorded at sev-
eral of the 85 avocado surveyed groves in 

Figure 1. Map of Morocco with inset showing sites studied between October 2023 and October 2025. Provinces (grey sol-

id square) sampled avocado sites (empty triangle), avocado sites with the current occurrence of Oligonychus perseae (Tut-

tle, Baker and Abatiello) (black solid triangle), avocado site with the fi rst occurrence of the Persea mite during 0ctober 2018 

(red solid circle). Credit O. Tounia
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north and west Morocco (Fig. 1). This geo-
graphical distribution practically indicates 

an expansion of several Km since the Per-
sea mite was fi rst observed with restricted 

Figure 2. Oligonychus perseae (Tuttle, Baker and Abatiello) in avocado. A. Habitus of adult; B. Habitat:  avocado orchard; C. 

Nymphal instars; D. egg; E. Adult dorsal view in habitus with sclerotized area; F. View of the tibia and tarsus of the fi rst and 

second legs. Photographs by O Tounia and MC Smaili.
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distribution at avocado orchards in Mnasra 
(34.469535N, -6.532931W) (Kenitra province) 
between October and December 2018 and 
later in Laouamra zone (Larache province) 
(Smaili and Benyahia, 2018a). In this survey, 
population expansion was documented 
near Azemmour city (Azemmour province) 
and near Oujda city (Oujda province), about 
199 km southwest and 425 km northeast of 
the original detection site of Mnasra (Fig. 1, 
red circle). In addition, O. perseae was newly 
recorded in several other orchards between 
12 to 79 km away from the original detec-
tion site supporting also potential further 
spread of the mite considering the rising 
number of the avocado growers in Morocco.

Infestation levels found on the leaf sam-
ples collected in the present study (Oc-

tober 2023 to October 2025) at these or-
chards are provided in Table 1. Oligonychus 
perseae populations were found only on av-
ocado leaves, at low to high infestation lev-
els. Leaf damage was observed where O. 
perseae had settled on the leaf underside 
along the midrib and other larger veins to 
feed on phloem sap. When population lev-
els were high, damage occured also in the 
lamina area (between two veins) of leaves. 
On the underside of leaves, feeding dam-
age showed minute necrotic and webbing 
spots, called “nests” of about 1-2 mm2 at 
each damaged area (Fig. 3). Feeding from 
the underside appeared as circular yellow 
chlorotic spots on the upper side of the leaf. 
Feeding damage was to cells of the epider-
mal and spongy and palisade parenchyma 

Table 1: Infestation levels of Oligonychus perseae (Tuttle, Baker and Abatiello) in avocado or-
chards in Morocco: provinces sampled and leaf infestation levels [number of O. perseae on 
leave according to Machlitt’s method] recorded between October 2023 and October 2025.

Provinces GPS coordinates Infestation on avocado leaf

El Jadida province

(Azemmour)

33,363699N, -8,228033W High 45.00% [51.60] 

(02/05/2025)

El Jadida province

(Azemmour)

33.374793 N, -8.234502W High 52.50% [66.72] 

(02/05/2025)

Berkane

(Madagh-Laatamna)

34.981877 N, -2.199860W Absent 

0.00 % [0.00] 

(13/07/2025)

Oujda province

(near Oujda city)

34.651576 N, -1.899311W High 50.00% [64.80] 

(07/06/2025)

Kenitra province

(Bouknadel)

34.1417222 N, -6.7241389W High 48.75% [67.32] 

(12/04/2025)

Kenitra province

(Mnasra, fi rst reported site)

34.469535 N, -6.532931W High 40.00% [58.32] 

(02/11/2024)

Kenitra province

(Had Oulad Jelloul)

34.502650 N, -6.411888W High 16.25% [57.00] 

(12/04/2025)

Kenitra province

(Mnasra)

34.415837 N, -6.532931W High 38.75% [53.64] 

(16/05/2024)

Khemisset province

(Tifl et)

34.017926 N, -6.394414W Low 3.75% [47.28] 

(12/06/2025)

Khemisset province

(Tifl et)

33.825041 N, -6.237855W Moderate 6.25% [44.64] 

(12/06/2025)

Larache province

(near Larache city)

35.108592N, -6.128303W High 58.75% [66.48] 

(27/12/2024)

Larache province

(near Larache city)

35.101394N, -6.133627W High 41.25% [51.24] 

(10/11/2024)

Sidi Slimane province

(Dar Belamri)

34,264994N, -6,078167W High 17.50% [48.48] 

(19/04/2025)
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(Fig. 3). Heavy mite damage can lead to dis-
colored leaf tissue and leaf drop. The occur-

rence of O. perseae did not aff ect the fruits. 
In Spain, O. perseae has been reported as an 

Figure 3. Oligonychus perseae (Tuttle, Baker and Abatiello) infestation on avocado leaf. A. Tiny nest on veins; B. Heavy in-

festation and discoloration of leaf; C. Low infestation on veins limited by unfavorable climate condition; D. Low infestation. 

Photographs by O Tounia and MC Smaili.
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economically important foliar pest of avoca-
dos (Torres et al., 2023). High populations (> 
500 mites per leaf) can cause partial or total 
tree defoliation and increase the risk of sun-
burn to young fruit, leading to premature 
fruit drop may (EFSA, 2022).

In the coastal production areas in the 
northwest of Morocco (Larache and Keni-
tra provinces), O. perseae population may be 
observed between September to May, with 
their numbers and associated nest-picked 
leaves becoming more noticeable from Oc-
tober until December. In those coastal prov-
inces (especially Mnasra, province Kenitra) 
signifi cant damages were recorded on avo-
cado leaves for a long portion in the grow-
ing seasons as humid air conditions and 
more moderate temperatures can favour 
the mite. Additionally, the micro-sprinkler 
mounted within each tree’s canopy makes 
the environment in tree canopies more suit-
able for mite development and persistence. 
In Greece, the Persea mite rapidly spread 
across nearly all regions where avocados are 
cultivated in the western and coastal part of 
Crete (Bitsakis et al., 2026). In drier regions, 
far from the coast, with high temperatures 
and low humidity throughout more of the 
growing season, O. perseae did not persist 
(signifi cant numbers between October and 
November) and less damage was observed. 

Other recorded pests included the yel-
low cottony cushion scale, Icerya seychella-
rum (Westwood) (Hemiptera: Coccomorpha: 
Monophlebidae) and the citrus leafhopper, 
Penthimiola bella (Stål) (Hemiptera, Cicadel-
lidae) were found infesting the same area of 
leaf with O. perseae (Fig. 4).

Natural enemies 
Natural enemies of O. perseae recorded 

during this study included Euseius stipula-
tus (Athias-Henriot) and Typhlodromus phi-
alatus (Athias-Henriot) (Acari: Phytoseiidae) 
and Chrysoperla carnea (Stephens) (Neu-
roptera: Chrysopidae), with very low num-
bers on both on O. perseae-infested leaves 
and non-infested leaves. Smaili et al. (2020, 
2025) listed divers benefi cial species, includ-
ing Phytoseiidae species, in Morocco and 

gave insights into their potential use as bio-
control agents. In Morocco, most avocado 
orchards are planted on sandy soil and are 
overcrowded, with insuffi  cient light for sup-
porting wild herbaceous ground cover that 
support natural enemy populations. This is 
likely one reason natural enemy species di-
versity and abundance within herbaceous 
ground covers is often very low. 

In Israel and Spain, maize pollen that sup-
ports natural enemies was sprayed on avo-
cado leaves and contributed to increased E. 
stipulatus and Euseius scutalis (Athias-Henri-
ot) populations and reduced O. perseae in-
festations (Maoz et al., 2011b; Torres et al., 
2024). In addition, Maoz et al. (2011b) report-
ed that in Israel, fi eld trials of Rhodes grass 
(Chloris gayana Kunth) cover crop provid-
ed windborn pollen that helped conserve 
native E. scutalis populations was a high-
ly eff ective and sustainable approach to O. 
perseae management. Similarly, in Spain, 
González-Fernández et al. (2009) planted 
maize plants between rows of avocado trees 
to support natural enemies of O. perseae. 
The same authors reported that laboratory 
experiments demonstrated that Neoseiulus 
californicus (McGregor) (Mesostigmata: Phy-
toseiidae) feeds inside prey nests, where-
as E. stipulatus does not, thus reducing the 
competition among predators.

Conclusions

Oligonychus perseae was found at several av-
ocado orchards in Morocco at low to high 
leaf infestation levels, mainly between Oc-
tober and May. Infestation was observed 
only on leaves especially in coastal avocado 
production areas in north and west Moroc-
co. The expansion of Persea mite to new re-
gions and higher infestation levels may con-
stitute a threat to fruit and yield in these 
commercial avocado orchards. Further re-
search is necessary to detect and prevent 
the spread of O. perseae to new avocado 
growing areas in Morocco, as the impact of 
the climatic change and avocado farming 
norms that reinforce overcrowded orchards 
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Figure 4. Oligonychus perseae (Tuttle, Baker and Abatiello). A. Tiny nest on underside Leaf; B. Nest next to the midrib of leaf; 

C. Webb on nest; D. Nest next to the second vein; E. Presence of mite Tarsonemidae species (a) in the nest between two veins 

(yellow arrow); F. Lorryia formosa (Cooreman) (Acari: Tydeidae) next to nest of the Persea mite. G. High O. perseae-infested 

avocado leaf with the presence of the citrus leafhopper Penthimiola bella (Stål). H. Leaf underside with the presence of the 

yellow cottony cushion scale, Icerya seychellarum (Westwood) (red arrow), P. bella adult (white arrow) and nests of the Per-

sea mite (red arrow). Photographs by O Tounia and MC Smaili.
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and associated high humidity microclimat-
ic conditions might support increased pest 
population. Research should include spac-
ing, pruning, and use of cover crops to sup-
port natural enemies in developing an inte-
grated pest management program against 
the Persea mite.
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Υφιστάμενη κατάσταση και διασπορά του ακάρεως 

Oligonychus perseae σε προσβεβλημένα δένδρα αβοκάντο στο 

Μαρόκο

O. Tounia, A.Boutaleb-Joutei, N. Haddad, A.El Gada, R. Lahlali και M.C. Smaili

Περίληψη   Επισκοπήσεις για την αξιολόγηση της υφιστάμενης κατάστασης και διασποράς του ακάρε-
ως Oligonychus perseae Tuttle, Baker και Abatiello (Acari: Tetranychidae) και των φυσικών εχθρών του 
διεξήχθησαν σε 85 οπωρώνες αβοκάντο στο βορειοδυτικό Μαρόκο μεταξύ Οκτωβρίου 2023 και Οκτω-
βρίου 2025. Το άκαρι καταγράφηκε σε φύλλα σε αρκετούς οπωρώνες με χαμηλή έως υψηλή προσβο-
λή, ενώ δεν εντοπίστηκε σε καρπούς. Πραγματοποιήθηκε μορφολογική ταυτοποίηση του O. perseae με 
βάση δείγματα από το Μαρόκο. Προς το παρόν, το άκαρι δεν προκαλεί οικονομική ζημιά στους καρ-
πούς αβοκάντο στο Μαρόκο, αλλά η εγκατάστασή του σε νέες περιοχές εντός της χώρας και η αύξηση 
του πληθυσμού του στα φύλλα μπορεί να αποτελέσει απειλή για τους καρπούς και την απόδοση στην 
εμπορική καλλιέργεια του αβοκάντο στο μέλλον.
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